Human amnion epithelial cell transplantation abrogates lung fibrosis and augments repair.
Chronic lung disease characterized by loss of lung tissue, inflammation, and fibrosis represents a major global health burden. Cellular therapies that could restore pneumocytes and reduce inflammation and fibrosis would be a major advance in management. To determine whether human amnion epithelial cells (hAECs), isolated from term placenta and having stem cell-like and antiinflammatory properties, could adopt an alveolar epithelial phenotype and repair a murine model of bleomycin-induced lung injury. Primary hAECs were cultured in small airway growth medium to determine whether the cells could adopt an alveolar epithelial phenotype. Undifferentiated primary hAECs were also injected parenterally into SCID mice after bleomycin-induced lung injury and analyzed for production of surfactant protein (SP)-A, SP-B, SP-C, and SP-D. Mouse lungs were also analyzed for inflammation and collagen deposition. hAECs grown in small airway growth medium developed an alveolar epithelial phenotype with lamellar body formation, production of SPs A-D, and SP-D secretion. Although hAECs injected into mice lacked SPs, hAECs recovered from mouse lungs 2 weeks post-transplantation produced SPs. hAECs remained engrafted over the 4-week test period. hAEC administration reduced inflammation in association with decreased monocyte chemoattractant protein-1, tumor necrosis factor-alpha, IL-1 and -6, and profibrotic transforming growth factor-beta in mouse lungs. In addition, lung collagen content was significantly reduced by hAEC treatment as a possible consequence of increased degradation by matrix metalloproteinase-2 and down-regulation of the tissue inhibitors of matrix metalloproteinase-1 and 2. hAECs offer promise as a cellular therapy for alveolar restitution and to reduce lung inflammation and fibrosis.